INPUT DATA FOR CO-FREQUENCY SHARING ANALYSIS
VIDEOPHONE VERSUS IRIDIUM®
INTERFERENCE/SHARING SCENARIO #6
LMDS SUBSCRIBERS INTO IRIDIUM® SATELLITE RECEIVER

QPSK 16"QAM 256 QAM

TRANSMITTER POWER - 89.9 - 93.5 - 90.0
SPECTRAL DENSITY (DBW/HZ)
(INCLUDES REDUCTION FOR POWER CONTROL)

# Ol 1HUBS/SWA'T 8360 " 8360 " 8360

(200KM X 110KM) |
# OF SUBSCRIBERS/HUBR : v .1 ]

POINTED AT SATELLITE .. |
FREQUENCY REUSE 1/1 1/1 171
PEAK ANTENNA GAIN (DB) 38 38 38
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SYSTEM MARGIN
VIDEOPHONE Versus IRIDIUM®
SUBSCRIBER TO SATELLITE
"Quick Look" Program

REGION QPSK 16 QAM 256 QAM
dB dB dB

1 399 -36.3 -39.8

2 40.8 37,2 -40.7

3,45 -41.3 -37.7 -41.2,
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VP/1 QPSK SUB

. e e T e SRR O e h—
mid swath elevation angle ™ | o5 15 258 370 4, 9 6.4 74, 8.8 10.2] . 11.8 13.4
nadirangle () | T 630] 6395 6289] 6276, 62.59| 62.37]  62.07] 61.71] 61.26] 60.72]  60.07

Ln_tgtl.o_rhglqgf_e“()_“ | 265] 255|245 2350 22.50 215 20.5 19.5 18.5 17.5 16.5

titude angle ) T[T €357 Teds|” esis] 65, 67.5[ 85| 695 705  71.5] 725 735
slant range (km) | 3194] = 3082} 2971| A 2860 2749 2638| 2528| 2417 2308 2198 2090
h‘ub’x}m',?.‘swer(aBW/Hz) | 899 899 -89.9] -89.9] -89.9] -89.9| -89.9] ~ -89.9] . -89.9| . -89.9] -89.9
hub xmit gain (dBI) i 38.0 38.0/ 380 380 380 380 38.0 38.0 38.0f ' 38.0 38.0
pathloss (dB) -191.8] -191.5) -191.2| -190.8| -190.5] -190.1 -189.8) -189.4 -189.0{-.-188.5] -188.1
atmosph loss (dB) Zone1 | -13.5 -82| -f6|  -42| -3.2 2.7] 0 -2.2 19 1.8 14 1.3
antenna polarlzation loss(dB) -30{ _ -30f -30| _-30/ 30 -3.0 -3.0 -3.0] -3.0 -3.0 -3.0
satellite receive gain (dBi) 1285 28.5| 285 285  285| 285 28.5 28.5 28.5 28.5 28.5
no. of hubs n each swath (d8) "~ "330[ 380" 380|380 © 380 T 380 38,0 " 360 380 Fwol 380

recelved power density (dBW/Hz) | -193.6] -188.0] -185.1| -183.4| -182.0] -181.2] -180.3] -179.6

: L1851 -183.4) R -178.3] -177.8
received power density (W/Hz) | 4.36-20] T.6€-19| 3.1€-19] 1.6E-18) "6:3E-19] 7.66-19] §3E19) TE-18| Y,

78.9 ]
E-18] 1,5E-18] 1.7E-18
14.6

percent total Interference/swath | 0.5 1.8/ 35| s2| " "7al" "a.6[ 106 124 14, 16.8] 19,0

total power recelved (W/Hz) | 8.8E-18

total power received_(dBW/Hz) | 17081 T 1\ 0l L
satellits noise fioor (aBW/Hz) 1 iers| e ‘ T
oNo @By T T T aeel s T e
i |

interference Margin (d8) | -39.9) 1 1 ) ) -
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VP/2 QPSK SUB

I | e L
s e . —
mid swath elevationangle () | 0.5] 1. s} 26] 37 49 6.1 7.4 83 10.2 11.8 13.4
nadir angle (‘)  63.0, 6296 52.89] 5276 6259 62.37] 62,07 61.71] 61.26] 60.72| _60.07
interior angle () |7 265|255 245, 235 225 215|205 19.5] 185  17.5] 165
titude angle () 635 645! 655, 665 67.5|  68.5| _ 69.5  70.5]  71.5] _ 72.5] _ 735
slant range (km) T T3eai 30821 2971 2860 2749| 2638|  2528] 2417] 2308|2198 _ 2090
| ‘ : _ 198
e e e e e BT SRR NSO B e e e P
hub xmit power(dBW/Hz) |  -899| -899| -89.9] -89.9, -89.9) -89.9| -89.9] -89.9/  -89.9] -89.9] -89.9
hub xmit gain (d_E}])__ L _gg_(_)__* _‘__3_8‘._(_)4_ . _Z}@_._Q‘_“___Q_@“Q‘ . 38 0 38.0 38.0 38.0 38,0 _§8.0 . 38.0
path loss loss(aB) | -191.8] -191.5 _-21_.2‘ -190.8] 190 5 130.1 189.8| -189.4[ -189.0( -188.5| -188.1
atmosph loss (dB) 2one2 | 8.0 -5.0 ____-}gg‘!__ . 2. 6' 2.1 -7 -1.4 -1.2 -1 09 -08
antenna polarization loss(dB) |~ -3.0  -3.0/  -3.0] ___-g_.gj___ =30 3.0 -3.0 -3.0 -3.0 -3.0 -3.0
sate![!g._recelve gain(dBi) | 285{ 285 _ggg' - 285, 28.5 28.5 28.5 28.5 28,5} 28.5 28.5
no. of hubs In each swath (d8) | ~ 38.0| _ 380 38.0/ 380 380/ 380/ 380/ 380 38.0| @ _38.0 38.0
| ; '
e e e et e e - e am [ RPT SR -~ _
received power density (dBW/Hz) | -188.1| -184.8| -183.0] -181.8; -1809| -180.2] -179.5] -178.9| -178.4| -177.8 -177.3
received power density (W/HE.).._.,_A_...J SE-191 3.3E-19 __S_QE__19_J' 6 6E 19‘ 8 L1E-19) 9.6E-19] 1.1E-18 1_.3E-1§¢_1.4E‘18 1.7E418 1.9€- 18
percent total Interference/swath | 1.4 3.0 ___t}_._g” 6 1”;. 75| 89| __]___Lﬂ N9 13.3 15.4 7.4
total power recelved (W/Hz) | 1.1E-17] IS 0 UUSR AN PRV AN O -
total power recelved (dBW/Hz) 1697 R T T o I S
total po ¢ wnzy . | |
satellite noise floor (dBW/Hz) | -197.5| = _ : O AR e S
e e SN - . A - 4 | doiciiid
lo/No(dB) _ _ _ _ ... _oersl | U S RN 0 S S SO R
S - N B o S ISR TN RO N

Interference Margin (dB) 40.8) . - ) N e - |
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VP/3 QPSK SUB
e et S AN NS B,
m;d swath e|evat|on angle ) 05 s 2.6, 3 7 4 9 61 7.4 8.8 102{ 118
nadir angle () . 63.0] 6296, 6289 6276 6259, 62.37| 62.07] 61.71] 61.26]  60.72|
nterior angle (1) Taesiass a8 2ds 225 "218] © 205/ 1951 185 " 17.5]
iatitude angle () | 635 845 655 665 675 68,5 69.5| 7C.5 718 725|
slant range (km) _ 3194 3082 ?971_ 2860 2749' 2638___“.'_.2~§g§- an g}_(_)_g___?_'ﬁ_g?_
hub xit power(dBW/Hz) | B85 T35 885 899 -89.8] _7B3.9| " -89.3| " -80.3] _ -89.9

hub xmit gain (dBi)
path Ioss (dB) o
atmOSph Ioss (dB) Zones 3 5

0380, 380 380
-190.8  -190.50 -190.1| -189.8 -189.4] -189.0] -188.5
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no. of hubs in each swath (dB) _}8_9 380

e U VRN U WU W S N
received power denslty (dBW/Hz) ~-185.3| -183.2] -181.9| -181.1. 21803 -179.7]  ~17¢ 178.6] -178. 13

received power density (W/z) | 2.9E19| 4BE18) 646101 7BETS G3E9
percent total interference/swath | 2.4] 4.0/ 54 65 77 .
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total power received (W/Hz) | 1.2€:17) | B R
total power received (dBW/Hz) | -169.2) _ L. | R o
sateliite noise fioor (dBW/Hz) | 187,58 | O R A D
O U S I N
lo/No (dB) 283 . » N T N A
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\’/P// ]

16QAM

Had-rr angle ( ) 19N
interior angle (° )

slant range (km)

hub xmit gain (dBi)

path loss (dB)m___. ‘
atmosph loss (dB) Zone 1 ‘
antenna poianzat!on loss(dB)
satellite recelve gain (dBI) .
no. of hubs_ in each swath (dB)

mid _swath elevatton angle ( )
atitude angle ()

hub xrmt power(dBW/HZ) N

0S5 15 26
T T 830 c29s €i9
265 255 245

__1______,4____._
A EX TS
38.0 3BOy
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percent total mterference/swath
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os‘ 1.8)

total power received (W/Hz)
total power received (dBW/Hz)

o/No (dB) _ __
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VP/2 16QAM SUB

nadnr angle ( ) N
interior angle (*)

slant range (km)

hub ¥mit galn (dBi)

path loss (dB)
atmosph loss (dB) Zone 2
antenna po|arization loss(dB)

satelllte recelve gain (dBi)

received power density (dBW/Hz)
recewed power density (W/Hz)
percent total interference/swath

total power received (dBW/Hz)

satellite noise floor (dBW/Hz2)

Io/No (dB)

Interference Margm (dB)

m:d swath elevatvon ang!e ( ) 3
atitude angle ()

hub xmnt power(dBW/HZ) o

no. of hubs In each swath (dB) ,

total power received (W/Hz)

“__ §§:'f 300
8.5 285
380/ 38.0!

’ |

1917, -188.4)

2.6]
E’?_Bgl
245!

(,a
(e

L 10in ojnivio]

1 9

.o
toouooew;wl—»l

Twrro!

BOT)
2.96-19

??rm

a8

—_—
1

6.1

5o

1

|

ciaee memdn

4.91

6.1

7.4

8.8

10.2

11.8]

62, 59]

62.37

62.07

61.71

61.26

60.72

21.5

20.5

19.5
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VP/3 16QAM

SO I SRR '

mrd swath elevatlon angle ( ) 7 _6:5_ WTE ; ‘ ) gﬁ_ 3 _—fg 6.1 7.4 8. 10.2 11.8 13.4
| IO Li

nadnr angle () o . 63.0, 62 96;7 289 62
interior angle ( 26.5i 25 S 24.5

225 215|205 19.

7 8

6289 6276 6259  6237] 6207 61.71[ 61.26] 60.72] 60,07
5 >
5 5

67.5 685 69.5 70.5

Iatrtude angle () . 83.5 64, S 65 S 6
m)

slant range (km (3194 3082 2971 2860 2749 - 2638 _ 2528  2417| ~2308|  2798] 2030
hub xmit power(dBW/Hz) 935 e3s 3st 935 635 635|835 935 935  B3.5( 935
Pubxmitgain (@8 1380 380, 380 380 380 380 380 380 380 380 380
path loss (d8) _c191.8| 1915 -191.2) -190.8 -190.5. -190.1; -189.8] -189.4| -189.0| -188.5] -188.!
atmosph loss (dB) Zones 3-5 | -5.2|  -34] 24, -1.9 VS oahey o ava o -09) 08 -07)  -0.6

R S Ko S o ) ) I ) M ) IS X I X

satelllte recelve gain (dBi)

antenna polarization Ioss(dB) L_ -3.0,
L
L

no. of hubs In each swath (dB)

OO SRS RSO SRR S SRS i | e e

recelved power density (dBW/Hz) | -1 -186.8; -185.5, -184.7 18]
recelved power density (W/Hz) | 1.3E- JE- 19| __2(_3[ 19¢ 3 4E 19 1.0E-
percent total lnterference/swath o _ 4 O’ 5. 4 ' 6.5 7.

total power rece!ved (W/Hz) - §3E 8‘ 1 i ) ) ]
total power recewed (dBW/Hz) |oa172.80 T e |

J S I BT RE SO - I - _ 4o
satelhte norse f|oor (dBW/Hz) I -197.5 ] ] ] ] i
satel Aol ERESE SR i I
e e e - N - L L
o/No (dB) ] a7 y _

e I R DU U U : - U ISR O WO .
Interference Margin (dB) e37.7 L o N )

| :

e e e e B P U T U

t
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VP/1 256 QAM

mid swath elevation ang!e ( ) 05 15 2 6 3 7‘ 4.9 6.1 74| 8.8/ 10.2| 118 134
nad|r angle ) » L §§O, _@g 9§< 62 89 62 76 62 52‘. .«6“2‘._3_7 _62.07 61.71 61.26 60 72 .
interior angle (°) 285 255 24 .5 235 225 215 20.5] 195 18.5 17.5
latitude angle (°) 4635 645 655 665 67.5] 685 69.5 70.5 71.5 72.5
slam range (km) o 3194 3082 2971 2860 ??49' 263§J _____ _2528| 2417 2308 2198
: | 1
hub xmit power(dBW/Hz) | -90.0°  -90.0  -30.0  -90.c  -90:0|  -90.0]  -90.0] . -90.0] -80.0] -90.0
hub x_mlt gain. (dBl) o _l 38.0; 38 _C_)I_ ~38.0 380 ) 38.0 38.0 38.0 38.0 38.0 38.0
path loss (dB) o | _-1918] -1915, <1912 -190.8 -190.5 -190.1| -189.8] -189.4| -189.0/ -188.5
atmosph loss (dB) Zone 1 - _[§_§L 82, .56 .42 3.2 2.7 -2.2 -1.9 1.6 1.4
antenna polarization loss(dB) _\»__»__L_*___-gl_ | =30 .30 30 3.0 -3.0] 3.0 -39 3.0 3.0
sgz_;e_!hte receive gain (dBi) _ } ‘-_,_§§;§L 285! ___2_{3__._5_‘1 - 285 28.5 285 23.5 28 5| 28,5 28.5
no. of hubs in each swath (dB) 380 »3‘8_@__ -38.00 380 380 38.0 38.0 38.0 38.0 38.0
1 L i oo b b
roceived power density (dBW/Hz) | -183.7|  -188.1] -185.2i -1835  1823) _-181.3| _-180.4] -179.7[ -179.0| -178.4
{egejved power density (W/Hz) l 4 gE_Z*QL 1 SF 19 3 OE j? 55_19 »C_J_E_-j_?_ '__7“._5-E-'|9 A_“9._1 E-19| 1.1E 1{_}_ _1_3_E:_1_§_1i§-“1_8_
percent total Interference/swath | 0.5/ .,.?{3! 35 5.2 d .86 106 124] 146 16.8
total p0werrece|ved (W/Hz) |§§§_1_§—_~ o L - o
total power received (dBW/Hz) | -1706 R N
| .
e e e e it st i e - | S ~ R e b - e e b SRR S . mem
satellite noise floor (dBW/Hz) L1975 N 3
e e et e e Pl S SRR U i ~. .W.J.“. - PRTUSI SR [ IO
Jo/No (dB) _ 288 T R - -
‘ i
I'htérféfer‘{cemMargin (dB) ' | 39_8 ’
nterrerence Margin 1db |
T | .,|' . S
|
o e i e m do - -1 B DSV SOOI U e
| | |
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VP2 256 QAM

{

satelite noise floor (4B

lo/No (dB) .

|nterference Margm (dB)

mid swath é:l_évhation ‘a‘r;gul'e " ‘
nadirangle ()
interior angle ( ) o
lat|tude angle (° )

qhnt range (km) S

huB xm{t power(dBW/flz)
hub xmit gain (dBi)
path Ioss (dB)
atmOSph loss (dB) Zone 2 o
antenna polanzatlon Ioss(dB) .

sate|l|te receive gain ( (d8|) L
no. ¢ of hubs_i_n each swath (dB)
received power density (dBW/Hz).
received power density (W/Hz)
percent total Interference/swath

BW/Hz)

total power recelved (W/Hz) -
total power r recelved (dBW/Hz) '
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VP/3 256 QAM

| S . [

i .
USSP N - . — e - . .
mid swath elevatlon angle () 0. SJ_____M§| 2.6 3, 7 4.9 6.1 7.4 8.6 102]  11.8) 134

nadir angle (*) 630 6296 62“8‘9 6276  62.59] 62.37| 62.07] 61.71| 61.26] 60.72] 60.07

!Qgg_r[qigggle (°) i 26,51 25 Sl _ AZ_@._S_fV_ ,_23;5:. 22 5I 21,5 20.5] 19.5 18.5 17.5 16.5

latitude angle () | 63-5LA 845/ 655 665 675 685 635 705 715[ 725 735

slant range (km) 3194] 3082, 2971 2860 2749 2638] 2528|2417 _ 2308 _ 2198 2080

| 1 - 90
—— e b A (o — s o — e —— i —_ hs mm i e mmmm e o e .-._._.___J___._-__--_} e e [ ren e C e . cm—a — -
hub xmit power(dBW/Hz) | :90.0]  -90.0, - -90.0 -90.0. -90.0] _-90.0] -90.0] _ -90.0] -90.0| -90.0
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U_-w_g_o.g;___;wos -190.1[ -189.8] -189.4| -189:0] -188.5 -188.1
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hub xmit gain (dBi) L + - 38.0{  38.0
T
1

w
ro
w
iolts|u
4 ]
wiro]—|

antenna PO'aflza“OnML._m_.,_..._ 3030030 - =301
satelhte recelve gain(d8i) | 285 285, 285 285 - 285 _2_{3;5 . R8BS 28.5 28.5 28.5 28.5

no. of hubs n each swath (98) | _ 38.0] 380] 380, 380 380" 38.0[ "38.0[ 38.0[ 380] 38.0] 380
________________________ e e e S

received power denSIty (dBW/Hz) __;_1~8§_ﬁ _-183.3] -182.00 -18 -1804. 17 179.3 178 7__-178.2] -177.7] -177.2
received power density (W/Hz) | 2.9E-19] 4.€E-) 6E 1 JE

179.8
.'5fg__1ze1e 1,36-181 1.5E-18] 1.7E-18] 1.9E-18
9.0 _ 100 114l i2.8] 145 164

—
D
Or
m
L
O —

2.4

total power received (W/Hz) 12e-17] O U ISR R I N
total power received (dBW/Hz) | -169.3 . 1 R T T
I R S T e deme e e
satellite noise floor (dBW/Hz) 1 -197.5: : . e - N

. e . S U Ut SR NSRRGSR B I
o/No(d8) e ) S N - - . ..
e e e maim aaeme e o mmemesea e . i e — = - - -4 — e d— — b —— b e em oo man s dam —_
terterenee Margin (98 | -av2 S R I S DO

e e e e amn B I S - - - ST SPUNNEERUUN SN —— T

S |

\P/2 256 QAM9/9/94

-011- 2bed



FINAL REPORT WG2

E ¢ LMDS antenna gain Page -111-
| call antlmds(elevaid,depreang,shapelmd,ahornull,
] # sideattn, Gant_hub)
j CX1=gimx-X1
| Ccyl=agimy-y1
| czZi=gimz-z1
? chordi=sgrt(cxi*cxi+cyl*cyi+czi®*czi)
cosphe=(disti*disti+aimdists-chordi®*chordi)/(2.0*disti*aimdist)
phei=acos(cosphe)
E pheld=phe1*rtd
P C .
| ¢ LEOsat antenna gain
' call antsat(pheid, hpbw,phezero,Gant_leo) :
: - C
| ' ¢ atmospheric attenuation of the LMDS hub for 1109ft(363mIMSL LMDS hubs
; call atmos(elevaid,@.363,1clim,atmos1)
C
¢ cross-polarization attenuation of the LMDS hub
if((pheid .LT. satlobe) .AND. (elevaid .LT. ahornull)) then
xxpol=xpol . )
else
xxpol=0.0
endif

C
c path loss from LMDS hub to LEQsat (dB)
Lp1=92.45+20.2*10g10(disti)+logf+atmost
Ix=eirplmds+Gant_hub+(Gant_leo+G@_leo)-xxpol-Lpi
c received power at LEQsat (W)
101=10.0**(Ix/10.9)

C
C add power to appropriate LMDS-gntenna elevation-angle bin
1f(elevaid .LT. S.9) then
Io_e(1)=Io_e(1)+Io1
Ne(1)=Ne(1)+1
else if(elevaid .LT. 108.@) then
To_e(2)=Io_e(2)+101
Ne(2)=Ne(2)+1
; else 1f(elevaid _LT. 15.@) then
5 lo_e(3)=Io_e(3)+lol
j Ne(S5=Ne(33+1
else 1f(elevaid .LT. 20.@) then
Io_e(4)=To_e(4)+1o1
Ne(4)=Ne(4)+1
else 1f(elevald .LT. 25.8) then
To_e(5)=Io_e(5)+101
Ne(5)=Ne(5)+1
else i1f(elevaid .LT. 30.0) then
Io_e(6)=Io_e(6)+Io01
Ne(6)=Ne(6)+1
else if(elevaid .LT. 35.@) then
Io_e(7)=Io_e(7)+101
§ Ne(7)=Ne(7)+1
§ else if(elevaid .LT. 40.0) then
| To_e(8)=Io_e(8)+Ioi
f Ne(8)=Ne(8)+1
else if(elevaid .LT. 45.Q) then




C

¢ also add power to appropriate LEOsat-antenna off-axis-angle bin
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1

Io_e(9)=Io_e(9)+Iol
Ne(9)=Ne(9)+1

else if(elevaid .LT. 5@.0@) then
To_e(1@)=Io_e(10)+Io1l
Ne(10)=Ne(10)+1

else if(elevaid .LT. 55.9) then
Io_e(11)=Io_e(11)+101
Ne(11)=Ne(11)+1 .

else if(elevaid .LT. 60.0) then
To_e(12)=Io_e(12)+Ial
Ne(12)=Ne(312)+1

else if(elevaid .LT. 70.0) then
To_e(13)=Io_e(13)+Io1l
Ne(13)Ne(13)+1

else if(elevaid .LT. 80.0) then
Io_e(14)=Io_e(14)+Io1
Ne(14)=Ne(14)+1

else if(elevaid .LE. 90.0) then
Io_e(15)=Io_e(15)+Iol
Ne(1S)=Ne(1S5)+1

endif 3

if(pheid .LT. 5.8) then
Io_p(1)=Io_p(1)+Io1
Np(1)=Np(1)+1 :

else if(pheid .LT. 10.Q) then
Io_p(2)=Io_p(2)+Iol
Np(2)=Np(2)+1

else 1f(pheid _LT. 15.0) then
To_p(3)=Io_p(3)+Io1l
Np(3)=Np(3)+1

else if(pheid .LT. 20.9) then
lo_p(4)=Io_p(4)+loi
Np(4)=Np(4)+1

else 1f(pheid _LT. 25.9) then
Io_p(5)=Io_p(5)+Iot
Np(S)=Np(5)+1

else if(pheid .LT. 30.0) then
Io_p(6)=<Io_p(6)+Ilot
Np(6)=Np(6)+1

else i1f(pheid .LT. 35.@) then
lo_p(?)=Io_p(7)+Io1
Np(7)=Np(7)+1

else if(pheid .LT. 40.9) then
Io_p(8)=Io_p(8)+Iot
Np(8)=Np(8)+1

else if(pheid _LT. 45.0) then
Io_p(9)=Io_p(9)+Ilot
Np(9)=Np(9)+1

else if(pheid .LT. 50.9) then
lo_p(1@8)=Io_p(1@)+Iol
Np(1€0)=Np(19)+1

else if(pheid .LT. 55.9) then
Io_p(11)=Io_p(11)+Iol
Np(11)=Np(11)+1

Page -112-



C

Cc also add power to total interference power

C

C

C

2099
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else if(pheid .LT. 60.0) then

To_p(12)=To_p(12)+Ioi
Np(12)=Np(12)+1

else if(pheid .LT. 70.0) then

Io_p(13)=Io_p(13)+Io1
Np(13)=Np(13)+1

else if(pheid .LT. 80.0) then

To_p(14)=Io_p(14)+Ioi
Np(14)=Np(14)+1

else 1f(pheid .LE. 90.0) then

To_p(15)=Io_p(1S)+Ioi
Np(15)=Np(15)+1

endif

Io_total=Io_total+Ioi

continue

2001 continue
2000 continue

C double the number of sites and increase the Io/No by 3 dB _
C to account for the ‘below the equator' or 'southern hem' (MDS sites

do 2002 1=1,1S
Ix=10.0%*1og10(Io_e(1))
1tne(1)=Ix+3.0-No
Ix=10.0*10g10(Io_p(1))
1tnp(i5=Ix+3.8-No
Ne(1)=Ne(1)*2
Np(1)=Np(i)*2

2002 continue

Ncell=Ncell®?
Ix=10.2%1log10(Io_total)
1tntotal=Ix+3.0-No

write(*,1081) Ncell,i1tntotal
write(*,1088)

write(*,1101) Ne(1),itne(1)
write(®,1102) Ne(2),1tne(2)
write(®,11083) Ne(3),1tne(3)
write(®,1104) Ne(4),1tne(4)
write(®,1105) Ne(5),1tne(S)
write(®,1106) Ne(6),1tne(6)
write(*,1107) Ne(7),1itne(?7)
write(*,1108) Ne(8),itne(8)
write(*,1109) Ne(9),1itne(9)
write(*,111@) Ne(19),1itne(10)
write(*,1111) Ne(11),itne(11)
write(*,1112) Ne(12),1tne(12)
write(*,1113) Ne(13),itne(13)
write(*,1114) Ne(14),1tne(14)
write(*,1115) Ne(1S),itne(15)

write(2,1981) Ncell,itntotal
write(2,1088)

L
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write(2,1101) Ne(1),itne(1)

write(2,1102) Ne(2),1tne(2)
write(2,1103) Ne(3),1tne(3)

- write(2,1104) Ne(4),1tne(4)

write(2,1105) Ne(S),itne(5)
write(2,1106) Ne(6),1tne(6)
write(2,1107) Ne(?),itne(7)
write(2,1108) Ne(8),itne(8)
write(2,1109) Ne(9),1tne(9)

write(2,1110) Ne(10),itne(16)
write(2,1111) Ne(11),1itne(11)
write(2,1112) Ne(12),1tne(12)
write(2,1113) Ne(13),itne(13)
write(2,1114) Ne(14),1tne(14)
write(2,1115) Ne(1S),itne(15)

write(*,"(a)") ' s=s=x To continue type “Enter™ **%=*°

reccd(™,10) yestext

write(*,1086)

write(*,1161) Np(1),itnp(1)

write(*,1102) Np(2),itnp(2)
write(*,1103) Np(3),itnp(3)
write(*,1104) Np(4),itnp(4)
write(*,1105) Np(5),itnp(5)
write(™,1106) Np(6),1itnp(6)
write(*,1107) Np(7),1tnp(7)
write(*,1108) Np(8),itnp(8)
write(*,11@3) Np(9),1tnp(2)

write(*,1110) Np(10),itnp(10)
write(®,1111) Np(11),1tnp(11)
write(*,1112) Np(12),1itnp(12)
write(*,1113) Np(13),itnp(13)
write(*,1114) Np(14),1tnp(14)
write(*,1115) Np(15),1tnp(15)

write(2,1086)

write(2,1101) Np(1),itnp(1)
write(2,1162) Np(2),1tnp(2)
write(2,1103) Np(3),1tnp(3)
write(2,1104) Np(4),1tnp(4)
write(2,11@5) Np(S),1tnp(5)
write(2,1106) Np(6),1tnp(6)
write(2,1107) Np(7),1itnp(7)
write(2,1108) Np(8),1tnp(8)
write(2,1109) Np(9),1tnp(9)

write(2,1110) Np(10),1tnp(10)
write(2,1111) Np(11),1itnp(11)
write(2,1112) Np(12),1tnp(12)
write(Z,1113) Np(13),1tnp(13)
write(2,1114) Np(14),itnp(14)
write(2,1115) Np(1S),1tnp(15)

9999 continue
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close (1)
close (2) . Page ~115-
end

subroutine antlmds(elevaid,depreang,shapelmd,ahornull,
# sideattn,antlmdsqg)

Compute the LMDS hub relative antenna gain toward the LEOsat.

The LMDS hub antenna pattern is assumed to be of form [sin(x)/xjA2

where x is normalized to the angle between axis and main-lobe null. -
x = (pi*elevaid/ahornull)

This [sin(x)/x]JA2 function is modified by four shaping factors:
-~ antenna shape factor
- mainbeam depression angle
~.overall sidelobe attenuation
- minimum relative gain (preset by the program at -45dB). -

(1) The function is modified by an antenna shaping factor: 1.7(1+zAE)
z = elevation angle/antenna null, “elevaid/achornull”
E = the shape factor, “shapelmd”™ .

(2) The mainlobe depression angle simulates the down-looking of a
typical LMDS hub antenna. The effect is to add the depression
angle to the calculated elevation angle toward the satellite.

(3) All sidelobes can be attenuated by a constant.
(4) The lowest relative antenna gain 1s limited to "antmingn” dB.

elevaid=the elevation angle toward the LEO satellite (deg’
ahornull=the above 'horizon' main-lobe null angle (deg)
depreang=the mainbeam depression angle (deg)

sideattn=the sidelobe attenuation (dB)

common/const/ pil,antmingn

elevaidd=elevaid+depreang
eleonul l=elevaidd/ahornull
x=p1*eleonull

sinx=sin(x)
sincZ=sinx*sinx/(x*x)
antlmdsg=10.9*1log1d(sinc2)

1f(shapelmd .GT. @.9) then
antlmdsg=antimdsg+10.0*10g10(1.0/(1.0+eleonull**shapelmd))
endif

i1f(elevaid .GT. ahornull) antlmdsg=antlmdsg-sideattn
1f(antlmdsg .LT. antmingn) antlmdsg=antmingn

return
end
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C
E Page -116-
subroutine antsat(pheid,hpbw, phezero,antleogi)
c
¢ compute the LEOsat relative antenna gain toward the LMDS hub.
¢ The LEOsat antenna pattern 1s assumed to be equavalent to the WARC-83
¢ APPENDIX 30B's “fast roll-off' pattern (ANNEX 1, Section 1.7).
¢ -12(phe/phe@d) for @ < (phe/phe®) < 0.5 :
¢ -18.75*(phe@®)22((phe/phe@)-x) for @.5<(phe/phed)<((1.16/phed) +x)
¢ -25.23 for ((1.16/phe@)+x)<(phe/phe@)<1.45
¢ -(22+2010g(phe/phed)) for (phe/phe@>1.45
C . -
c**** where (phe/phe@)=pheophe@ is assumed ta be (pheid/hpbw)*========*=
 chraing phed=phezero
c ,
C pheid=the subtended angle at the LEOsat, between antenna aim-point
c and LMDS site (deg)
C phezero=the mainbeam shape factor
c =0.8 ... a normal horn antenna ‘
C -12(phe/phe@d) for @<(phe/phed)<1.45
C —(22+20l0g(phe/phe@d)) for (phe/phe@d)>1.45°
C =1.6 ... fast roll-off to -25.23 at phe=phe@
C =3.2 ... fast roll-off to -25.23 at (phe(phe@):@-S?G
c .
common/const/ pi,antmingn
C 4
C"“."'l.t"t'.-'"‘t‘.“““‘.“‘l"
c phemod=(phezero/hpbw)*pheid b
C pheophed=phemod/phezero *
pheophe@=pheid/hpbw

L2 R A A R R L XSS SRR 2222 ST S 82 2 2

x=0.5%(1.0-(0.8/phezero))

phe@x=(1.16/phezero)+x

1f((pheophe® _GE. 0.0) .AND. (pheophe® .LE. @.5)) then
antleogi=-12.0*pheophed*pheophed

else 1f(pheophe® .LE. phe@x) then
antleogi=-18.75*phezero*phezero*(pheophe®-x)*(pheophed-x)

else if(pheophe@ .LE. 1.45) then

gntlecgl=-25.23

C

else
antleoqi=-(22.0+20.0*10g10(pheophed))

endif

C
1f(antleog1i .LT. antmingn) antleogi=antmingn
return
end

C

C
subroutine eras

C

¢ This subroutine clears the screen and places the cursor to home.

write(*,10) char(27)
write(*,20) char(27),1,1
10 format(ix,1q,'[23")
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20 format(ix,la,'[*I1,";",I1,"H"\)
return - | Page -117-
end

C
C
REAL function Fun(x)
¢ This function calculates an intermediate vartable used in subroutine
c atmos, below
Fun=1.0/(0.661*x+0.339*sqrt(x*x+5.51))

end
C
C )
subroutine atmos(thetad, gs_alt, iclim, atmsph)
Calculate the atmospheric attenuation (dB) at 29GHz along the path
between a satellite and a ground station at altitude gs_alt (km, MSL)
in accordance with [11] of CAR Report 719-3, as a function of
thetad (deg) elevation angle of the satellite from the ground station.
rho (gw/mr3) density of water vapor in the air
=10Q for climate-type 1
= 5 for climate-type 2 *
= 2 for climcte-types 3-5 v

ANANANONANANADN

g0=0.0184855424

erad1=6378.135

dtr=0.917453292 .

thetar=thetad*dtr

h_072=6.0

hwd=1_6 _

hw=hw@*1.04480638

h@=h_02-gs_alt

1f (iclim .EQ. @) then
atmsph=0.8
return

else 1f (iclim .EQ. 1) then
rho=10.0

else 1f (Actim .EQ. 2) then
rho=5.4d

else 1f ((iclim .GE. 3) ._AND. (iclim _LE. 5)) then
rho=2.0

endif '

agw=(0.0021*rho+0.102470921)*0.09*rho -

C
c use different model for thetad>7deg

1f (thetad .LT. 7.0@) then
argl=tan(thetar)*sqrt(eradi/h@)
arg2=tan(thetar)*sqrt(eradi/hw)
atmsph=g@*sqrt(h@)*Fun(argl)+gw*sqrtChw)*Fun(arg2)
atmsph=atmsph*sqrt(eradi)/cos(thetar)

else
atmsph=(h0*gd+hw*gw)/sin(thetar)

endif

return

end
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93| Nagstive marpin indicates C/(N + 1) objactive not mel st 1 km sopbration o R . T 7e)
94 | All path foss values Indicate positive loss (negative gain) regardloss ol sign . i o)
95 |LMDS Signsl: clear sky, Satellite Signal: clear sky ! IRE
796 |ES angle from boresight . ’ 16 70 m ; ) T —T ,_L
87 1 LMDS Borasioht A 8
|



WG2/48 (rev. A1) 9/19/94
K185 Frader Link Intnrferanca intg LMOS Recelvers

Workﬂg_(_?roup 2: Computation and Modeling Ad Ho¢ Committes 9/19/94 -1
LMDS Systam Parametars T e e e e s e aes ———
System Proponent Suite V2| Suile 12
Link e j_Hub 1o Sul. -.-:~ Sub te Hub
Modulstion M T s QPSK of AM
Dipital Osts Aste 1 NIA T B4 kbps -
Channel Bandwidth U T LT 40 kH: -
Antenna Pattern Used 1 rranerant | Proponent -
Date/Ravision of System Parsmatars WG 1152 9/16/94 Rev 3| 9/18/94 Rev 3
2 [Feadat Link System - e e | IMiDIUM IRIDIUM
Required Path Losa 3 T IR 1 V1 TN 120.9 NEIR . NTIF | R ]
Mergin at 1 ke (clear sky) a8 40.2] 31.2 129, 2 , 1: ,‘ ‘:13 '.:g‘ “:e?
Required Seperation (clear sky, no tadio horizon) km 55.0 21.0 10.3 . 96. 8 . N. : .o
Macgin at 1 km 13.7 0B rain st1anustion on Interference) d8 -36.5 .27.8 BEA A8, .38, B 3' K] '4
Requited Separation {21 mm/hr rain on interference up to 4 km) km . 16.1 6.4 3. o 36. 4 s' l;)
Path Logs Allecstion: R P . : =
fre¢ Space dB 146.0 136.0 131.8 124.0 153, 148, 137, 129,
Atmasphare d8 : 1.6 0.8 0.1 0. 3. R 0. 0.
Rain a8 V4.5 14,5 11.2 4.7 14, 14, 14, 8.
LMDS & depree Sidelobs R , '
Requited Path Losa d8 (1441 1382 <125.4 +110.8 1714 +182,3 +182,2 138.0
Marpin ot 1 km (claat sky) dé :22.2 +13.2 3.2 1. A9, 40,4 +30.4 8.1
Requirad Separation (elear sky, no radio horlzon) km 11.4 4.4 A 0.3 88. [1X. 4.8 0
Margin st 1 km (3.7 d8 rsin attanuation on intarfarencel g8 :18.5| 9.3 0.8 14, 48, +36.) +28.8 2.4
Asquired Saparstion (21 mm/hr rain on interferencs up to 4 km) km 3.2 2,0 1.0 0.3 8. A [ X 3
Path Logts Aooation:
Free Space d8 132.0 121.7 121.4 109.9 183, 148, 137, 128.2
Atmosphate d8 01 0.2 0.1 0.0 3. 8 0.6 0.2
Rein a8 . 11.8 1.2 3.5 X 14, 14, 14, 8.¢
LMDS 45 degree Sidelobe K .
Required Path Loss o dB -138.1 1292 119,14 +104.¢ 71, +182.) +152.2 +138.0
Margin st 1 km {cloor sky) - a8 I U 1Y 1 D 2 | 28 17, A9, +40,4 .30.3 181
Raquited Sepatation (cloor sky, no radlo harleont S T T Y Y5 1 A 2 0.1 01l |” 98. ) a8 TRl
Margin st | km (3.7 dB tain stienustion on interferencal a8 125 .5 a8 20.8] 45, RTH Y X1 Dt 31 i
Required Separstion (21 mm/hv rain on Interfarance up to 4 km} km 2.4 1.3 0.8 0.1 38, A . 8.8 2.3
Path Loss Allogstion: Al
Eras Space d8 B 1293|1243 1186.9 104.2 182.0 148, 137, 120.2
Atmosphare a8 0.2 8.1 0.1 0.0 3, 1.4 3.6 0.2
Raln 1 . 86l __ 48 2. 0.8 14, 14, 14, 8
LMOS 180 degree Backiobe I - o
Requited Path Lost e f8B M2 03] 9 :28, EAB 1823
Margin at 1 km {ctest aky) a8 _ 98| .. 188}, 28.8 43, 48, 40,4
Requirad Sepacation [clesr sky, no radlo harlzon) m 0.3 _ 0.1 [X: N 0 [TH 55,0
Margln ot | km {3.7 d8 raln sttanustion on Intarterence) d8 115 22.8 32, 44.8 o «38.7
Raquired Separstion (21 mm/hr caln on Interfarance up to 4 kml. km 0.3 0.1 0.0 0, 38, 4
3 -.'p‘"h Loss A"O?_ﬂ_l_‘p_ﬁ! . PUNGRURI FURVERUPIRTUTNIPAI VNI VRS TNS SN -
3 Froa Space _d8 U 111.0] 1022 92.9 28.8 183, 148,
Atmospherl . a8 0.0 — 0.0 00 0.0 & V! s
Bain 8 ] 04 0.1 0.0 % 14,
.ﬁ Sl
.L_‘?)ﬁl-g'nalz raln Satellito Signat: rain
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WG2/48 (tev. 4) 9719194
MSS Fredar Link Intartarenca ~to LMOS Anceoivers

1_|Working Group 2: Computstion and Modeling Ad Hoc Committes 9/19/94

3 —

3 [LMOS System Paramaters T _ - """""" e Kt et bt et P TR

4_|System Proponant Suite 12___ _ Suite 12 T

8 |Link I Hub to Sub Sub to Mub

8 {Modulstion M QPSK ot AM

7_|Digitsl Date Rats. | N 64 kbps

8 _{Channel Bandwidth 18 MH? 40 kM1

)_|Antanna Pattern Used __Proponent Propord M

10 |Date/Revision of Systam Parsmeters WG 1/52 9/16/94 Rev 3 9/16/94 lin_g_i

14 [

12 [Fesder Link System 1RIDIUM IRIDIUM

13 .

140]ES angle from boresight . 5 10 20 48 [ 10 20 46
141] LMDS Boresight
142]  Required Path Loas d8 122.4 :168.2 -158. 143, 188, 177.3 187.2 183.0
143 Margin ot 1 km (clesr sky} : d8 -88.2 48, .38, .21, .84, 66,4 A48, K IR
144]  Required Separation (clear sky, no tadia horizon) km 1301 81,4 40, 11, 1 131, 78.7 3.6
145 Margin ot 1 km (3.7 dB rain sttenuation on Interfarencel a8 51.5 42,8 232, 18, +60, 81, 41,8 7.4
146 Required Separation {21 mm/he rain on interferance up to 4 km) kem ] 56.8 20.2 10.8 3. 0.4 4 28.0 6.3
147 Path Loas Aliocstion: .

148 Free Space d8 — 156.9F 150. 142, 131.§ 161, 182.0 180, 132,
149 Atmosphera aB . 571, 2. . 0. \ X 2. 0.
150 fAsin d@ 4.5 14, V4. 14,8 14, 14,8 R 14,8
1511 LMDS 8 degrae Sidelobe "
162| __ Required Path Loss 140, -128.9 <188, 177, 1872 -163.0
183[ _Margin st 1 km (cloor sky) ___ - - .18, 3. .64, .88.4 483 TR
V64| " “Hequired Saparation [clasr sky, no radie hotizan) 7. (R 188 TN DL ) TTTane| T
185 Margin st 1 km (3.7 dB rain sttenuation on Intarferance) 14, +0, 40, .81, 41.8 .27.4
158 Aequired Saparation (21 mmihr rain on interferanca up to 4 km) 2, 1, 99.4 A 2%8.9 8.
157[_Path Loss Aliocatlon:

188 Frae Space 130.2 122.0 181, 187.0 180.9 137,
159]__ Atmosphare 0.3 0. B J 2.8 0,
180} _ Rain . 9.8 . 14, 14,8 14,8 14,
1681| LMDS 48 degree Sidelobe . -
162| _ Required Path Loss - — 134, 119, .188.2 A17.3 180, 1830
163 Margin ot § km (closr aky) 2, . 64,3 . N

164 Raquirod Separatlen {cloor sky, na radlo heritont | ad.f 0.8 1 100.9 [
1851 Margin st ) km (3.7 dB rein attanustion on Interfaroncel X 5 7806 o
766] Required Separation (21 mmihe rain on Interlorance up 1o 4 kmi 1.8 0. N

187( Poth Loas Allocatlon: et e - B RO I

v8b|" " Fres Space 127, 117.8 181, 187.0 180513 T
169] _Atmosphere 0. 0. . 8. 2.8 0.

170] ___Rain :3 8.8 2.3 14 14, 148 14,
V37| “LMDS 180 depree Backloda . N I
172 Required Path Loss ¢0 R DS ¥ S 1182 108, 930 S168.3 +177.3 <18%.3 183:0
173 Margin st 1 km (cloar sky) de -5.2 J.8 13 28. 84, 88,4 481 N
174 Required Separation [clest sky, no radio hotlzon! .. km e 1.8 0.7 0. 0. 108, 134,14 78, 26.8
1756 Margin ot 1 ke (3.7 d8 raln attonustion on interierence) d8 Ao 1.5 7.8 17 a1, .80, 81,7 41,8 27.4
176 Required Separation (21 mmiht rain on Interferance up to 4 km) km [ 0.5 0 0. 9.4 . . 874 28.9 8.3
177|  Path Loss Allocation: [N O PN o B

178 Frae Speace (1) e 1228 118.2 107.4 93.7 161, - 18%.0 150, 132.8).
170] __Atmosphsre i o8 e 0.1 0. 0.0 0.0f N 1N 82 2, 0.8
180] _Raln d8 a. 1.9 0.7 0.1 14, 14.8] - 148 14,8

abeg
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WGE2/A8 trav. A) §/10/94
1SS Coeyer Link Interference inte LMOS Rocelvers

.1 [Working Group 2: Computstion snd Modeling Ad Hoc Committee 9/19/04 |
! . SO FOTU I SO — -
"37{LMDS Systam Paramatere - A _:-‘“_—4 S
4 _|Systam Proponent i Tsuwe T Vidoo/Phone
5 (Llnk I SubroHun | Hub to Sub B
8 [Modulstion QPSK ot AM M
7_[Oigitsl Date Rste TVEAa My | N NIA
8 {Chennel Bendwidth 1 MMt 20 MH12
9 {Antsnna Pattetn Used Propoment | Proponent
Dsto/Ravisien of Systam Parsmaoters WG 1152 9/16/94 Nev 3} 8/16/94 Rev 3
Faedet Link Systam INDIUM ) IRIDIUM

Requitad Separation {clost aky, Incl, 100 km tadio horizon)

£5 angle from boresight 5 10 20 48 [] 10 20 48
LMDS recelver painting sngle -
Borasight km 97.3 55. 8.0 : 4, 1. 0.5 0.1
8 Dagres Sideloba km 97.3 85, 28.0 . G, 0. 0.0 0.0
45 Dagree Sidelobe km 97.3 §¢C. 28.0 . 0.0 0. 0.0 0.0
180 Degres Backiobe km 97.3 65.9 5.0 vv 8, 0.0 0.0 0.0 0.0
Calcuiations
MOS Signal Link Carrler Lavel at Calt Edge Clenr Sxy Roln Conditlons Clasr Sky Rain Condlions
Transmitted Power gBwW/ehnnnol .2 21 0.6 0.0
Transmitter Antenns Qsin dBi 31 1 s 29,
IRP {clear sky) dBWilchannal 10 : 0 , 8.8
owaer Cantrol (raln) CL o i -8
Olstance to Call Edge km 483 . 4.02 1,61 1,8
Raln Attenuation {cell adge) d8 o .0 -1 0 o,
Fres Space Path Loss (cell edge) de | _-1ass| R -138. - 128, 128,
Recolver Antenna Gain : a8 .. 12 — \ I 3 ) L1 R
Carrier Lavel ot Coll Edge dBwrehannel | 11351 119, - 85, g =5 o
Notes: PV AUV PENSUPIPVSUR SRR ’ :
Rain stisnustion from WG1/62 [rav. 3} L - e R . - : PRI ST UPR .
Powaet control I the minimum nacessary Lo ovarcomo rain fade without axceening mex i TR M _|Video/Phana max powat ¢onlrel: 11 dB .

| e B e T TRV RSP SPUPIY I o

interferanca Density into LMDS ‘ Hoin Condiions o By R T Yy Ty S
¥ (Boltzmann’s Constant) _ gwikie 222860 L -228.¢8 -220.8] | b

Recelvet Noiss Figure an I 7 YR

Racelver Nolse Temparature K o 579 5?7 18 . 18

Channal Bandwidth MH: 1 26 20 o
Rocalver Nolsa Floot dBW/channal 141.0 V44,0 +121.8 238

Minimum Required C/(N + 1) 48 per channel 9] 9] > - 24 24

Cell Edge C/N dB I 27.5 27, 84,2 54,

Cell Edpe C/N linaat 561 58 279748 27034

Required CIIN + 1) linaor 79 16 28 28

Maximum Acceptable Intarfsrance dBW/channel 133.2) <133, .93, 973,

Maximum Acéeptable Interfarance Density daN/HL e v183.2 +193. 188, 1 168,

Notes: ———

T

Interferance Denalty Genarated

Ty ey FN e
LAF NIRRT Ed {111, 4

IRIDIUM Feader Links Into LMOS Roceivers

-€Z1~ 93eq




WOAD Loy 41 §/18/94
108G Frnder Link tatertarcnca Into LMDS Reteivars

AN Aw_o_rklﬂg‘_e_.r_ogp 2: Computation and Modaling Ad Hoec Committes 9/19/94 .
2 e s et e e e e naim e e — .
7 |LMDS System Parameters |/ —— ke maeenne .
4_iSystem Proponent Suite 12 VidesTProns
S ok Sub 1o Hub , Hub to Sub
8 J 0PSK or AM ]
7_{Oigitel Data Rats 17544 Mbps
8 [Channal Bandwidth YT T oNlA
5 |Antenna Pattern Used Proponent | P?apzﬂc\'(‘f:n
10 [Data/Ravision of System Paramet 57161 -
1e ystem Parameters W5 e Rev )T 3718194 Aow 3 -
12 |Faedor Link System YY) e _
13 — —— 1RICIUM
e e e
57 |€S anple from boresight degroes : 0
58 [Earth Statlon Output Powet (no rain) aBWiTerama -7 1% ~ 22 - 4 . 1: “z: : 4:
59 [Slant Path Length '™ CETER 2325'7 73 - : A . 12, 12, 212,
80 |Powat Control (tlant path) a8 1.5 0.0 3.8 m? ' 242, -“ o'c ‘ 1132.4 1008.9
ta‘ gmlnnehoam| - 4l TR 70 5 nTY ™ 2 :u‘s 1.0'(2> -
82 {Single Chenne MH1 4375 4.375 4.37 ; : 3
83 [Numbar of Interfering Channala 38 — 3 2 3 437 4.7 4.3 4373 4378
4 |LMDS Receiver Bandwidth MH2 0041 004 6.04 €0
- USR] S Poiid : . . .04
55 |intarlerance Denslty Sublotal (cissr sky) dBwWHE A28 XN 1K) 567 .”“ ‘7:: _ B:g ‘O:?
88 Aain ﬂm‘ mm/iv Nat Used Nol Used Not Used Not Used Not Used RoLUied  |NotUsed — |Noi Used | "
:; ::?:T 0_:9 :!:J.("Ff:::gh — :m Not Usod Not Used Not Used Not Used Nol Usad ____ [Not Used Not Uted Not Used
m__ Not Used Not Used N
89 [Foin Attanustion — S [T 3 = ot Usad - Not Used . Not Used . Not Used -
70 [Powet Contiotlrin) LI J[ESRESNL PR | A | SO | SUOHAL| RS
71 [interfetenca Density Subtotal rain on signal pathi dBW/HY - a8 IR Yy : L o IR L. D { I
72 [Notes! * LLY $3.8 739 481
73 | _Antenas Gein s the maximum elevation pattern goln In the ditaction of the LMDS receivor wi )
74 the earth stetion fs pointing In the ditection of the LMOS recalvar R D -
? Antanna Qein Is 32.28 *logithets) R
7 Powet Control {slant path) is the diflerancs In EIRP requlired to offset the path loss along th
7 Eb/No at the gateliite tacelver
78 | The default slant path {0 d8 powar controll s for 8 10 degree alavstion angle
79 | Totel Powat Control lrain plus slant path) cennot exceed 24.8 d8 v
80 | Intarferance Dansity Subtots! calculatad based on AWGN sssumption N
8 may be ¢ low estimate of Interferance "
21 Un Medel used for taln sttenustion on Interforenca path . B e e,
83 | Assume rain fade of 15 dB oo setellite signat path -
4 | Maximum rain cefl 4 km long ] ol R
87 |LMOS Recelvar Antanns Qein — = -
Boresight d0i P 38
§ Degren Sidelobe d8i 3.
O [ A4S Degras Sldelobe 4Bi -1
1 | 180 Degrae Backlobs dbi XY -
2 |Note: — - -
3| Negative margin Indicates C/(N + )} objectiva not met 8t Y krn sapsration e
94 All psth loss values Indleats positive loss inegativa gain) regardioss of sign —
22 - aln 1egaidioss ol von
35 [LMDS Signal: clear sky, Satellita Signal: clear sky
96_|€S angle from boresight JEEUUUUTIUN, IS, 20 48 1 10 36 T
97 | LMOS Boresight 3.4 PRUE,

-%Z1- o@bed



